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(54) METHOD FOR TRANSFERRING IP PACKETS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable reducing the load of a routing 
transfer processing by receiving plural sufficiently short IP packets, 
classifying them into ones by every destination having same IP address and 
pre-fixed length, multiplexing them in AAL5-PDU being longer than a packet 
length, transmitting them, separating the plural IP packets into independent 
packets by means of a packet separating device and transferring them. 
SOLUTION: A packet-multiplexing device 3 identifies destination IP 
addresses in the packet headers of the received IP packets, classifies them 
into ones by every destination having the same IP address and pre-fixed 
length, multiplexes them in the user data part of AAL5-PDU and transmits 
them to the side of a wide area network 1 . A transmission side node 2 or a 
relay node 12, which receives AAL5-PDU executes a routing processing 
and decides the node of a transfer destination. There is a time to spare in 
the arrival time of long AAL5-PDU, as compared with the arrival time of the 
short IP packets, so that the load for a transfer processing in the routing 
processing is reduced with respect to the IP packets. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the technique of transmitting sufficiently short IP packet as compared with the maximum packet size of a 
communication network A packet multiplexer is arranged between the transmitting-side nodes which hold a transmitting-side 
terminal and a transmitting-side terminal. A packet decollator is arranged between the receiving-side node which holds a 
receiving-side terminal, and a receiving-side terminal, the above of a plurality [ multiplexer / packet ], when sufficient short IP 
packet is received As compared with the'packet size with the same IP address and prefix length which classified and received for 
every destination, multiplex to long AAL5-PDU, and it transmits towards a receiving side. The IP packet transfer technique 
characterized by dividing into each IP packet two or more IP packets multiplexed by it, and transmitting to a receiving-side 
terminal when a packet decollator receives the AAL5-PDU. 

[Claim 2] The continuation synchronous pattern which consists of a specific bit pattern of the fixed length which expresses a 
continuation of multiplexing with a packet multiplexer among two or more IP packets to multiplex is inserted. The end 
synchronous pattern which consists of a specific bit pattern of the fixed length showing an end of multiplexing is inserted after 
the last IP packet. PDU header and PDU trailer of a fixed length are given forward and backward, and it multiplexes to long 
AAL5-PDU of variable length, in a packet decollator It discriminates from the head of IP packet which is having the next position 
multiplexed from the head of AAL5-PDU which received by PDU header. Read the packet size in the continuing packet header, 
and discriminate a next position from the terminal point of the IP packet by this packet size, and it dissociates from the head of 
IP packet. Then, when the field of the byte chief of the synchronous pattern just behind it is scanned and a scanning result is in 
agreement with the aforementioned continuation synchronous pattern, discriminate immediately after it from the head of the 
following IP packet, and the aforementioned operation is repeated. When the aforementioned scanning result is in agreement with 
the aforementioned end synchronous pattern, a next position is discriminated from immediately after [ the ] with the terminal 
point of AAL5-PDU by PDU trailer length. The transfer technique of IP packet according to claim 1 characterized by scanning 
the field which follows it, looking for a consecutive synchronous pattern when a synchronous pattern does not appear just behind 
the terminal point of IP packet, and returning to the aforementioned processing according to the discovered synchronous pattern. 

[Claim 3] The transfer technique of IP packet according to claim 1 or 2 characterized by giving the address in an exclusive 
header in a transmitting-side node only using the IP address in the packet header of IP packet of the head multiplexed by AAL5- 
PDU when the exclusive header of the fixed length for routing processing within a wide area network is given to AAL5-PDU 
which received and it transmits into a wide area network by the transmitting-side node. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the transfer technique of IP packet containing the new 
technique of constituting a data packet per transfer, when transmitting a lot of short continuous data packets, such as voice, on 
a packet communication network. 
[0002] 

[Description of the Prior Art] when the data of the short byte chiefs, such as voice, were conventionally transmitted in large 
quantities continuously from a transmitting-side terminal, at the transmitting-side terminal, each data were held in the user data 
section of short IP packet of an exception serial, respectively, the packet header which includes a destination IP address in each 
user data section was given, and it had transmitted to the wide-area-network side Moreover, in the transmitting-side node and 
relay node which hold a transmitting-side terminal, routing processing which collates the destination IP address and routing table 
in a packet header, and determines the node of the following destination about each IP packet which received was performed. 
[0003] However, in a transmitting-side node and a relay node, packet transfer processing loads, such as routing processing, 
increase, a throughput falls remarkably, since the arrival spacing is short when a lot of short continuous IP packets arrive, when 
the worst, this technique is not of use for processing, and a lot of packets may be discarded by it. 

[0004] Drawin gJ, is drawing showing the relation between the throughput of IP packet transfer node, and a packet size, drawin g 1 
— maximum throughput about 1 50 Mbpses of an input/output interface — the actual measurement about IP packet transfer 
node of 1500 bytes of the maximum packet size of a transceiver packet is shown From drawin g 1 to packet-size abbreviation 
****** f rom which tne performance almost near the maximum throughput is obtained in 256 bytes or more of field is packet-size 
abbreviation. In 256 bytes or less of field, it turns out that a throughput falls abruptly. Since this has the short arrival spacing of 
short IP packet, it is guessed that it is that to which the packet transfer processing load in IP packet transfer node increases, 
and a throughput falls. Audio IP packet belongs to short IP packet of the packet size in the field to which a throughput falls 
abruptly in this way. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the IP packet transfer technique which can 
mitigate packet transfer processing loads, such as routing processing in case a communication node relays a lot of short 
continuous IP packets, such as voice, in view of the above troubles 
[0006] 

[Means for Solving the Problem] The IP packet transfer technique of this invention arranges a packet multiplexer between the 
transmitting-side nodes which hold a transmitting-side terminal and a transmitting-side terminal, in order to attain the above- 
mentioned purpose. A packet decollator is arranged between the receiving-side node which holds a receiving-side terminal, and a 
receiving-side terminal, the above of a plurality [ multiplexer / packet ], when sufficient short IP packet is received As compared 
with the packet size with the same IP address and prefix length which classified and received for every destination, multiplex to 
long AAL5-PDU (ATM Adaption LayerS-Protoco! Data Unit), and it transmits towards a receiving side. When a packet decollator 
receives the AAL5-PDU, two or more IP packets multiplexed by it are divided into each IP packet, and it transmits to a 
receiving-side terminal. 

[0007] In the desirable example of the IP packet transfer technique of such this invention The continuation synchronous pattern 
which consists of a specific bit pattern of the fixed length which expresses a continuation of multiplexing with a packet 
multiplexer among two or more IP packets to multiplex is inserted. The end synchronous pattern which consists of a specific bit 
pattern of the fixed length showing an end of multiplexing is inserted after the last IP packet. PDU header and PDU trailer of a 
fixed length are given forward and backward, and it multiplexes to long AAL5-PDU of variable length, in a packet decollator It 
discriminates from the head of IP packet which is having the next position multiplexed from the head of AAL5-PDU which 
received by PDU header. Read the packet size in the continuing packet header, and discriminate a next position from the 
terminal point of the IP packet by this packet size, and it dissociates from the head of IP packet. Then, when the field of the byte 
chief of the synchronous pattern just behind it is scanned and a scanning result is in agreement with the aforementioned 
continuation synchronous pattern, discriminate immediately after it from the head of the following IP packet, and the 
aforementioned operation is repeated. When the aforementioned scanning result is in agreement with the aforementioned end 
synchronous pattern, a next position is discriminated from immediately after [ the ] with the terminal point of AAL5-PDU by PDU 
trailer length. When a synchronous pattern does not appear just behind the terminal point of IP packet, the field which follows it 
is scanned, and it looks for a consecutive synchronous pattern and returns to the aforementioned processing according to the 
discovered synchronous pattern. 

[0008] Moreover, in other desirable examples, it is a transmitting-side node, and when the exclusive header of the fixed length for 
routing processing within a wide area network is given to AAL5-PDU which received and it transmits into a wide area network, by 
the transmitting-side node, the address in an exclusive header is given only using the IP address in the packet header of IP 
packet of the head multiplexed by AAL5-PDU. 

[0009] According to the IP packet transfer technique of such this invention, by the transmitting side, two or more short IP 
packets are multiplexed to long AAL5-PDU. and it transmits, and while having received it since routing processing is performed 
per long AAL5-PDU, a packet transfer processing load is mitigable by the node 
[0010] 
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[Embodiments of the Invention] Next, the example of this invention is explained using a drawing. Drawin g 2 is drawing showing the 
example of a configuration of the typical network where the transfer technique of IP packet of this invention is applied. 1 — a 
connectionless type wide area network and 2 — a transmitting-side node and 3 — a packet multiplexer and 4 — the 
transmitting-side gateway and 5 — 6. such as a transmitting-side telephone network, — for a packet decollator and 9, as for 11. 
such as a receiving-side telephone network, the receiving-side gateway and 10 are [ a transmitting-side terminal and 7 / a 
receiving-side node and 8 / a receiving-side terminal and 12 ] relay nodes, and data are sent in the orientation of the arrow head 

[0011] When the transmitting-side terminal 6 transmits short IP packets, such as voice, in large quantities continuously, the 
packet multiplexer 3 which received those short IP packets The destination IP address in the packet header of IP packet which 
received is discriminated. It classifies for every destination with the same IP address and prefix length. For example, it 
accumulates to a buffer in the order of the arrival to a packet multiplexer for every IP packet of the receiving-side gateway 9 
same going. When the amount of data accumulation in a buffer reaches the maximum length of AAL5-PDU which multiplexes IP 
packet, Or when the storage time into the buffer of the first IP packet becomes beyond a multiplexing permissible time delay, 
Two or more IP packets in the same buffer are multiplexed to the entry sequence to a buffer at the user data section of long 
AAL5-PDU of variable length, PDU header of a fixed length is given, and it transmits to a wide-area-network 1 side. 
[0012] Although IP packet by which voice followed the multiplexing permissible time delay is once accumulated in a buffer in the 
order of the arrival to a packet multiplexer by the transmitting side here, retardation of packet arrival increases by the receiving 
side when transmitting collectively after fixed time, and a continuity is lost When the voice data in those IP packets is 
reproduced at a receiving-side terminal, a degradation of a data quality is the packet storage time into the buffer of the greatest 
packet multiplexer in tolerance. 

[0013] Next, the transmitting-side node 2 or the relay node 12 which received the AAL5-PDU performs routing processing which 
collates the destination IP address and routing table in a packet header only about IP packet of the head which follows PDU 
header, and determines the node of the next destination of the whole AAL5-PDU containing consecutive IP packet. 
[0014] Usually, the arrival spacing of long AAL5-PDU is generous compared with the arrival spacing of short IP packet. 
Therefore, in a transmitting-side node or a relay node, transfer processing loads, such as routing processing to long AAL5-PDU, 
are mitigable compared with the transfer processing load to short IP packet. 

[0015] Moreover, in the transmitting-side node 2, the exclusive header of the fixed length for routing processing within a wide 
area network 1 may be given to AAL5-PDU which received, and it may transmit into a wide area network 1. In this case, in the 
transmitting-side node 2, the address in an exclusive header is given only using the IP address in the packet header of IP packet 
of the head multiplexed by AAL5-PDU. Since the technique of giving an exclusive header per long AAL5-PDU can reduce the 
total of an exclusive header compared with the technique of giving an exclusive header per short IP packet, it can reduce the 
header throughput in the relay node 12. 

[0016] The receiving-side node 7 which received AAL5-PDU from the wide area network 1 is transmitted towards the receiving- 
side terminal 1 1 of the subordinate of self, with the type of the AAL5-PDU held. The packet decollator 8 which received AAL5- 
PDU from the receiving-side node 7 divides into each IP packet two or more IP packets multiplexed by the AAL5-PDU, and 
transmits them to the receiving-side terminal 11. 

[0017] Next, the example of the packet multiplex technique in the packet multiplexer 3 and the packet separation technique in 
the packet decollator 8 is explained. Drawin g 3 is drawing showing a pattern that short IP packet from which two or more packet 
sizes are different is multiplexed among the user data section of long AAL5-PDU of variable length. PDU header and 22 21 The 
packet header of IP packet A, 23 a continuation synchronous pattern and 25 for the user data section and 24 The packet header 
of IP packet B, 26 — for the packet header of IP packet Z. and 29, as for an end synchronous pattern and 31. PDU trailer, and 
35, 36 and 37 are [ the user data section and 27 / a continuation synchronous pattern and 28 / the user data section and 30 ] 
the packet-size fields in a packet header 

[0018] For drawing_3 . a packet size is a, b, ... z, respectively. The IP packets A, B, Z are multiplexed, and AAL5-PDU is 
constituted. When the transmitting-side terminal 6 transmits IP packet, it writes a packet size in the fixed position in the packet 
header of a fixed length per byte in a ******** packet-size field. 

[0019] In the packet multiplexer 3, the IP packets A, B, .., Z are read from a buffer to entry sequence. The PDU header 21 of a 
fixed length is given before the first IP packet A. Arrange the first IP packet A immediately after it, and the continuation 
synchronous patterns 24 and 27 which consist of a specific bit pattern of the fixed length which expresses a continuation of 
multiplexing between IP packets of order about the consecutive IP packets B, ... Z, and .. are inserted. The end synchronous 
pattern 30 which consists of a specific bit pattern of the fixed length showing an end of multiplexing is inserted after the last IP 
packet Z, the PDU trailer 31 of a fixed length is given further after that, and long AAL5-PDU of variable length is constituted. Let 
the continuation synchronous patterns 24 and 27, ... the end synchronous pattern 30 be the bit patterns which are different by 
same byte chief s. 

[0020] In the packet decollator 8, the head of the first IP packet A which removes the received PDU header 21 from AAL5-PDU, 
and is multiplexed is discriminated, packet-size a is read in the packet-size field 35 in the continuing packet header 22, and only 
packet-size a discriminates a next position from the head of IP packet A with the terminal point of IP packet A. Then, when it 
scans, shifting the field of byte chief s just behind it per byte and is in agreement with a continuation synchronous pattern, 
immediately after it is discriminated from the head of the following IP packet B, and when in agreement with an end synchronous 
pattern, only the length of the PDU trailer 31 discriminates a next position from immediately after [ the ] with the terminal point 
of AAL5-PDU. Above-mentioned identification and an above-mentioned scanning are similarly repeated about IP packet after IP 
packet B, and two or more IP packets multiplexed by AAL5-PDU are divided into each IP packet 
[0021] By the data loss in the byte unit on a communication path etc.. a synchronous pattern may not appear in the 
predetermined position immediately after the terminal point of IP packet discriminated by the above-mentioned technique. In the 
technique of this invention, it scans, shifting a next field per byte in such a case, and it looks for a consecutive synchronous 
pattern and returns to the aforementioned processing according to the discovered synchronous pattern. 

[0022] Although the position order where the synchronous pattern was inserted and multiplexed between the data units of order 
by the transmitting side, the synchronous pattern was scanned about all data areas by the receiving side, and the synchronous 
pattern appeared was divided into the data unit as the terminal point or head of a data unit by the conventional technique On the 
other hand, since the occurrence position of a synchronous pattern can be specified from a packet size by the technique of this 
invention when not losing a synchronous pattern on a communication path It is not necessary to scan a synchronous pattern 
about all data areas, a scanning field can be made remarkably narrow, and software processing can be accelerated. Moreover. 
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since processing equivalent to the former is performed even when a synchronous pattern is lost by the data loss on a 
communication path etc., luminous efficacy does not fall from the technique of the former [ technique / of this invention ] 
[0023] 

[Effect of the Invention] As two or more short IP packets were multiplexed to long AAL5-PDU, it transmitted by the transmitting 
side and this invention received it, since it performs routing processing per long AAL5-PDU, it can mitigate a packet transfer 
processing load by the node. Moreover, a packet size is written in the packet header of two or more IP packets in a transmitting 
side, and a synchronous pattern can be further inserted between IP packets of order, it can multiplex to AAL5-PDU, the terminal 
point of IP packet can be discriminated from the head position and packet size of IP packet by the receiving side, the head of the 
following IP packet can be further discriminated from a synchronous pattern, and improvement in the speed of software 
processing can be attained by adopting the technique of separating each IP packet. 

[0024] Moreover, since processing which scans, shifting a next field equivalent to the former per byte when a synchronous 
pattern does not appear in the predetermined position immediately after the terminal point of IP packet discriminated by the 
above-mentioned technique, and looks for a consecutive synchronous pattern by the data loss in the byte unit on a 
communication path etc. is performed, luminous efficacy does not fall from the technique of the former [ technique / of this 
invention ]. 



[Translation done.] 
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1«3*? U-a^\sXW&&*-y by-?. 2 
t*2SflMW>'- F, 3 h ^-g^g. 4»%fiffiy 
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^©I P h^(C t si-try h ^a^g-©f lJgf)K(C 

Tv b&&m<frZAALS-PDU<Dm*l&t l cmLtc 

r F*9©&&© I P'*ir -j h -j V r ^© A^WBCC pJ^ 
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h &mft&%.U : '*>r v V #8t«g 8 (C W & x „ h # 10 

I P*Tv hl;PlfS©SI,5AAL5-PDU© 
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I P^ 5. h ^ilUl-r-SB^icH^g©^^ ^K-; 

[0019] a^-j h£«SS©3 -C«. ^ v V y frbA 
^JIBCC I PJVry hA. B ....ZfcgStiil,. SflJOIP 
hA©Ij«:@;£g©PDU-^ #-2l£##U 
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^Sflbfc^*^- K-CIJ. SUAAL5-PDUm© 

^^■r^C<!:^r*#-2». £/c. iHMPJ-CJtifc© I 

S5fg©I P h©P^KdJ8A£-->£lsfiAl/TAA 
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-^--^ hgi©ra^«r^-rS-C**o 
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